PAT-NO: 


JP410135399A 


DOCUMENT-IDENTIFIER: JP "10135399 ~A " 


TITLE: 
FRAME 


SEMICONDUCTOR DEVICE, MANUFACTURE THEREOF AND LEAD 


USING IT 


PUBN-DATE: 


May 22, 1998 


INVENTOR-INFORMATION : 
NAME 

TANAKA, SHIGEKI 


ASSIGNEE-INFORMATION: 
NAME COUNTRY 
HITACHI LTD N/A 
HITACHI HOKKAI SEMICONDUCTOR LTD 


N/A 


APPL-NO: JP08305701 
APPL-DATE: October 31, 1996 


INT-CL(IPC): H01L023/50, H01L021/60 


ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent mutual contact of wires in the case of a 
short pitch inner lead. 

SOLUTION: In a QFP(quad flat package) IC 28, pads 23 (23a, 23b) are arranged 
in zigzag on a pellet 22 and every other inner lead 19 is provided with a level 
difference 19a by half etching. A lower stage wire 24a is bonded between the 
outer pad 23a and the level difference 19a of the inner lead 19 whereas an 
upper stage wire 24b is bonded between the inner pad 23b and the level 
difference 19b of the inner lead 19. Upper and lower stage wires 24b, 24a are 
arranged contiguously while alternating. Since the gap between adjacent upper 
and lower stage wires 24b, 24a can be widened, wire short can be prevented even 
if the wire is deflected at the time of forming a resin sealing body 26. The 
inner lead pitch can-be set wider when the wire contact margin is set equal to 
a conventional value. 

COPYRIGHT: (C)1998,JPO 


5/11/04, EAST Version: 2.0.0.29 


DERWENT-ACC-NO: 1998-353664 


~ DERWENT-WEEK: 199831 " — 

COPYRIGHT 2004 DERWENT INFORMATION LTD 


TITLE: 


Semiconductor IC device - involves connecting inner lead 
and outer lead alternately with lower stage.and upper 
stage wires respectively 


PATENT-ASSIGNEE: HITACHI HOKKAI SEMICONDUCTOR[HITW] , HITACHI LTD[HITA] 
PRIORITY- DATA: 1996JP-0305701 (October 31, 1996) 


PATENT-FAMILY: 
PUB-NO 

JP 10135399 A 


PUB- DATE 

May 22, 1998 


LANGUAGE 
N/A 


APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO 

JP 10135399A N/A 1996JP-0305701 

INT-CL(IPC): H01L021/60, H01L023/50 


PAGES MAIN-IPC 
010 H01L 023/50 


APPL-DATE 
October 31, 1996 


ABSTRACTED-PUB-NO: JP 10135399A 


BASIC-ABSTRACT: 


The device includes an electronic circuit with a semiconductor pellet (22). 
The pellet is bonded to a tab (18). An "inner lead (19) is wired around the 
tab. The inner lead is connected with the pellet via a lower stage wire and an 
upper stage wire (24a, 24b) respectively. The inner lead is connected to an 
outer lead (20). 

The pellet, inner lead and the wire group (24) of lower stage and upper stage 
wires are resin sealed. A step (19a) is formed on the inner lead. The inner 
lead and the outer lead are connected alternately to the lower stage and upper 
stage wires respectively. 

ADVANTAGE - Prevents contact of wires. 

CHOSEN-DRAWING: Dwg.1/7 

TITLE-TERMS: SEMICONDUCTOR IC DEVICE CONNECT INNER LEAD OUTER LEAD 
ALTERNATE ' 

LOWER STAGE UPPER STAGE WIRE RESPECTIVE 

ADDL-INDEXING-TERMS: 
QFP 


5/11/04, EAST Version: 2.0.0.29 


DERWENT-CLASS: Ull 
- E PI-CO D ES r-U 11 -DO 3 Al A; 

SECONDARY-ACC-NO: 

Non-CPI Secondary Accession Numbers: N1998-276790 


5/11/04, EAST Version: 2.0.0.29 


Page 1 of 9 


* NOTICES * 

Japan Patent Office is not responsible for any 
"damages caused by t he use" 6 f ~t hi s~ "trans laTti 6iT, 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for semiconductor integrated circuit 
equipment equipped with many pins, concerning the manufacturing technology of a 
semiconductor device, and the manufacturing technology of the semiconductor device with 
which a leadframe is used especially, and relates to an effective thing. 
[0002] 

[Description of the Prior Art] Generally, as a gestalt of the package of semiconductor 
integrated circuit equipment (henceforth IC) equipped with many pins, the quad flat 
package (henceforth QFP) is known widely. Namely, IC (henceforth QFP-IC) equipped with 
QFPThe semi-conductor pellet with which a semiconductor integrated circuit is made (it is 
hereafter called a pellet.) Two or more inner leads by which the pellet is wired by the four 
way type of the 'tab by which bonding is carried out, and a tab at the radial, The wire group 
by which the bridge is carried out between each inner lead and a pellet, respectively, The 
outer lead group currently formed successively by each inner lead respectively in one, It has 
the resin seal object of the square flatbed configuration which carries out the resin seal of a 
pellet, an inner lead group, and the wire group, and an outer lead group protrudes from four 
side faces of a resin seal object, and is crooked in the gull wing configuration. 
[0003] In recent years, also in this QFP-IG, the formation of many pins and ** pitch-ization 
^ of a lead have been required increasingly. However, since the limitation of the formation of 
many pins of a leadframe package is restrained by the working limit of a leadframe, the 
inner lead pitch of QFP-IC has reached the limitation of a minimum pitch. 
[0004] In addition, as an example which has described the formation of many pins of QFP- 
IC, and ** pitch-ization of a lead, there are Nikkei Business Publications, Inc. 1993 year 5 
month 31 day issuance "VLSI packaging technical (below)" P165-P170. 
[0005] 

[Problem(s) to be Solved by the Invention] If the pitch between ****** inner leads is 
narrow, since the allowances over the wire deformation of ****** wires will be lost, there is 
a trouble that contact of ****** wires cannot fully be prevented. 
[0006] The object of this invention is to offer the manufacturing technology of the 
semiconductor device which can prevent contact of ****** wires, even if the pitch between 
****** inner-le ads is narrow. 

[0007] The other objects and the new description will become clear from description and the 
accompanying drawing of this description along [ said ] this invention. 
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[0008] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 

explained -among, invention, indicated in . this application. 

[0009] That is, the level difference is formed in two or more [ of an inner lead group / at 
least ], and the semiconductor device concerning this invention is characterized by carrying 
out bonding so that the inner lead side bonding edge of the wire group by which the bridge 
was carried out between semi-conductor pellets may become the relation between an upper 
case and the lower berth by turns at an inner lead group. 

[0010] Since according to the above mentioned means mutual spacing becomes large when 
****** wires become the relation between an upper case and the lower berth, if it is the 
same pitch, contact of ****** wires can be prevented compared with the case where there 
are no ****** wires in the relation between an upper case and the lower berth. Moreover, 
when setting up so that the allowances (margin) over contact of ****** wires may become 
the same, the pitch between ****** inner leads can be set up widely. 
[0011] ' 

[Embodiment of the Invention] Drawing 1 shows QFP-IC which is 1 operation gestalt of this 
invention, and it is the amplification perspective view to which (a) abbreviated the 
transverse-plane sectional view and (b) abbreviated the resin seal object of the body. It is 
each explanatory view showing the manufacture approach of QFP-IC which is 1 operation 
gestalt of this invention after drawing 2 . 

[0.012] QFP-IC28 which is the semiconductor device of this operation gestalt The pellet 22 
with which the semiconductor integrated circuit containing a semiconductor device is made, 
Two or more inner leads by which the pellet 22 is wired by the four way type of the tab by 
which bonding is carried out, and a tab at the radial, The wire group by which the bridge is 
carried out between each inner lead and a pellet, respectively, The outer lead group 
currently formed successively by each inner lead respectively in one, It has the resin seal 
object of the square flatbed configuration which carries out the resin seal of a pellet, an 
inner lead group, and the wire group, and an outer lead group protrudes from four side 
faces of a resin seal object, and is crooked in the gull wing configuration. The level 
difference is formed in the ****** inner lead by turns of half etching processing, and 
bonding of the inner lead side bonding edge of a wire is carried out to the lower berth of a 
level difference every other piece. 

[0013] And QFP-IC concerning said configuration is manufactured by the manufacture 
approach of the following semiconductor device. Hereafter, the manufacture approach of 
QFP-IC which is 1 operation gestalt of this invention is explained. The detail of the above 
mentioned configuration of QFP-IC is clarified by this explanation. 
[0014] In this operation gestalt, the multiple-string leadframe 11 shown in drawing 2 is 
used for the manufacture approach of QFP and IC. The sheet metal which consists of a 
spring material which has comparatively large mechanical strengths, such as an iron nickel 
alloy and phosphor bronze, is used, and the multiple-string leadframe 11 is really fabricated 
by suitable means, such as punching press working of sheet metal or etching processing. 
Two or more unit leadframes 12 are installed in the longitudinal direction by the multiple- 
string leadframe 11 side by side at one train. However, only one unit is illustrated and 
explained for convenience. The unit leadframe 12 is equipped with one pair of outer frame 
13 by which tooling-holes 13a is established, and both the outer frames 13 and 13 are 
allotted so that it may be parallel at the predetermined spacing, and they are installed in a 


http : // w w w4 . i pd I . j po . g o . j p/cg i - b i n/tra n_we b_cg i_ej j e 


5/11/04 


Page 3 of 9 


single string, respectively. Between the ****** unit leadframe 12 and 12, the section frame 
14 of a couple is mutually arranged on parallel, and is constructed in one between both the 

outer fryimpq 1 3 and 13, and the unit leadframe 12 is constituted in the frame (frame ) of 

the abbreviation square formed with these outer frames and a section frame. 
[0015] In each unit leadframe 12, the dam **** member 15 protrudes on the connection of 
an outer frame 13 and the section frame 14 in one, and it is allotted to each dam **** 
member 15 so that four dam members 16 may become the frame configuration of an 
abbreviation square, and lifting and holding are carried out to it in one. Moreover, the tab 
**** lead 17 protrudes on each dam member 16 in the 45 abbreviation direction, and the 
frame configuration of dam member 16 group is matched with the tab 18 formed at the 
head of each tab **** lead 17 at the plate configuration of an abbreviation square in the 
said alignment, and it is formed successively so that lifting and holding may be carried out 
by these tab **** lead 17. Each tab **** lead 17 is crooked, respectively so that it may 
. face in opposite directions twice, and the pellet which carries out a postscript is lowered by 
this crookedness the thickness part grade rather than the flat surface containing the inner 
lead group which carries out the postscript of the tab 18. It is the so-called tab lowering. 
[0016] The inner side edge side of each dam member 16, the inner lead 19 as electric 
wiring is allotted to two or more and a longitudinal direction at equal intervals, and it 
protrudes on the right angle, respectively, and the point of inner lead 19 group is wired by 
the radial so that a tab 18 may be surrounded. Each level difference 19a is formed in each 
point in every other piece of hal f etching processing among the point groups of an inner 
lead 19, respectively. Level difference 19a is cut in regularity d epth, and lacks only one hajf A 
extent of the thickness of an inner lead 19, and the thic kness .:in "lev el dirterence~"19a has^ne 
Jialf extent of the thickness ofarTinn er JeacPl9. The depth dimension from the head side of 
level difference 1 9a is set as about 0.1mm. 

[0017] On the other hand, outside each dam member 16, the side edge side, the outer lead 
20 as an external terminal is allotted to two or more and a longitudinal direction at equal 
intervals, and it protrudes on the right angle, respectively, and the inside edge of each outer 
lead 20 is set up so that it may become in a straight line at the outside edge of each inner 
lead 19. The outside edge of each outer lead 20 is connected with the outer frame 13 and 
the section frame 14. The part between the adjacent outer lead 20 in the dam member 16 
and 20 constitutes dam 16a which dams up the flow of resin at the time of resin seal object 
shaping mentioned later. 

[0018] In a pellet bonding process and a wire bonding process, a pellet bonding activity, 
then a wire bonding activity are done by the multiple-string leadframe 11 concerning the 
configuration of the more than prepared in the multiple-string leadframe forming cycle. By 
carrying out pitch delivery of the multiple-string leadframe to a longitudinal direction, 
sequential operation of these bonding activity is carried out for every unit leadframe. Since \ 
level difference 1 9a is formed of half etching _p_rQ£ejs_sing on the occasion of this pitch I 
delivery and there~is no lobe in the underside of an inner lead 19, smooth pitch delivery is ' 
secured without being caught. 

[0019] First, in a pellet bonding activity, the pellet 22 formed in the square Kodaira plate 
configuration is allotted on the tab 18 in each unit leadframe 12, and fixes mechanically by 
the bonding layer 21 formed between the tab 18 and the pellet 22 as shown in drawing 3 . 
Incidentally, as means forming of a bonding layer 21, the pellet bonding method by the 
silver paste glue line is used. However, it is possible to use the pellet bonding method by 
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the golden-silicon eutectic layer and the soldering layer if needed. 

[0020] After the semiconductor integrated circuit which contains a semiconductor device in 

-the-state -of-a-semUconductor_wafer_in_the-SO-called_befor_e_process Jn_the-pr_oductio_n_ 

process of IC is made, a pellet 22 has a semi-conductor wafer divided at the dicing process 
like the erector who is the so-called after process in the production process of IC, and is 
manufactured. In this operation gestalt, the bonding pad (henceforth a pad) 23 of a pellet 

22 is arranged by two trains of an outside train and an inside train, and pad (henceforth 
outside pad) 23a of an outside train and pad (henceforth inside pad) 23b of an inside train 
are arranged again so that it may become alternate, as shown in drawing 3 . Incidentally, 
pad 23 group is formed in the state of a wafer in a before process. 

[0021] Then, the bridge of the ultrasonic thermocompression bonding type wirebonding 
equipment with which the wire 24 as electric wiring is shown in drawing 4 and drawing 5 
between the pad 23 of a pellet 22 and the point of each inner lead 19 is used and carried 
out as shown in drawing 3 . Thereby, in the integrated circuit made by the pellet 22, it will 
be electrically pulled out outside by the outer lead 20 through a pad 23, a wire 24, and an 
inner lead 19. 

[0022] Under the present circumstances, the 2nd bonding of wire (henceforth lower-berth 
wire) 24a by which the end was set to outside pad 23a of a pellet 22 the 1st bonding The 
wire with which level difference 19a of the inner lead 19 from which the 2nd bonding 
location becomes the lower berth carried out, and the end was set to inside pad 23b of a 
pellet 22 the 1st bonding (it is hereafter called an upper case wire.) The 2nd bonding of 24b 
is carried out by point top-face 19b of the inner lead 19 without the level difference from 
which the 2nd bonding location becomes an upper case. ..... 

[0023] Here, a wirebonding activity is explained. The wirebonding equipment 30 shown in 
drawing 4 and drawing 5 is constituted so that a wire 24 may be bridged between the pad 

23 of a pellet 22, and the point of each inner lead 19. Wirebonding equipment 30 is 
equipped with the feeder 31, and the feeder 31 is constituted so that the multiple-string 
leadframe 11 may be held free [ sliding ] and can carry out stepping delivery with the pitch 
of the unit leadframe 12 about a longitudinal direction. The feeder 31 is furnished so that 
the heat block 32 can heat every unit leadframe 12. The exterior of the bonding stage in a 
feeder 31 is furnished so that X-Y table 33 can move in the XY direction, and the bonding 
head 34 is carried on X-Y table 33. The bonding arm 35 is supported to revolve for a end 
face by the bonding head 34, enabling a free revolution, and is supported, and the bonding 
arm 35 is constituted so that the capillary tube 36 fixed at the head may be moved up and 
down, and it may drive according to a cam mechanism (not shown). Moreover, the 
ultrasonic oscillation equipment (not shown) to which supersonic vibration of the capillary 
tube 36 is carried out through the bonding arm 35 is furnished to the bonding head 34. 
[0024] the bonding arm 35 upside — the clamper arms 37 and 38 of a couple - 
electromagnetism - it is furnished so that it may operate with suitable means (not shown), 
such as a plunger style, and each head of both the clamper arms 37 and 38 is allotted to a 
right above [ a capillary tube 36 ] location, and constitutes the clamper 39. The wire raw 
material 58 which it lets out from a reel (not shown) is inserted in the clamper 39 through 
the guide 40, and the wire raw material 58 is further inserted in the capillary tube 36. Near 
the capillary tube 36, the discharge electrode 41 is furnished independently, and by 
supporting the upper bed section to revolve free [ a revolution ], the discharge electrode 41 
is constituted so that between the lower part location of a capillary tube 36, i.e., a just 
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under [ the head of the wire raw material 58 ] location, and the side locations (evacuation 
location) of a capillary tube 36 may be moved to a point. Moreover, the power circuit 42 is 
__co n nected_between_the_d ischa rg e_ e^ 

made to generate between a discharge electrode 41 and the wire raw material 58. 
[0025] Wirebonding equipment 30 is equipped with the tube 43 for forming a gas ambient 
atmosphere by supplying gas to the perimeter of the ball generated at the head of the wire 
raw material 58, and the tube 43 as this gas supply means turns tube opening to the lower 
part location of a capillary tube 36, and is attached in the discharge electrode 41. The 
source 44 of gas supply for supplying mixed gas with reducibility gas 45 with a reduction 
operation, for example, nitrogen gas, and hydrogen gas etc. is connected to the tube 43, 
and the heater 46 as a gas heating means is inserted in the interior of a tube 43. By heating 
the reducibility gas 45 supplied from the source 44 of gas supply, in case it passes through 
the clearance between a tube 43 and a heater 46, the heater 46 is constituted so that it can 
control to predetermined temperature. 

[0026] On the other hand, the reducibility gas transfer unit 51 as a means to supply the 
reducibility gas (henceforth the gas for leadframe antioxidizing) 50 for preventing oxidation 
of a multiple-string leadframe is furnished to the pars basilaris ossis occipitalis of a feeder 
31, and the reducibility gas transfer unit 51 is equipped with the outlet 52. More than one 
are established on the top face of a feeder 31, and the gas supply way 53 is connected to 
this outlet 52 group so that an outlet 52 may blow off the gas 50 for leadframe antioxidizing 
gently around the multiple-string leadframe 11. The gas supply way 53 is connected to the 
gas supply unit 54, and the gas supply unit 54 is constituted so that the mixed gas which 
consists of reducibility gas, for example, nitrogen, and hydrogen can be supplied with the 
flow rate set up beforehand. 

[0027] On the feeder 31, it is furnished so that covering 55 may cover the multiple-string 
leadframe 11 to which a feeder 31 is sent over the whole abbreviation, and covering 55 
stagnates the gas 50 for leadframe antioxidizing supplied to the perimeter of the multiple- 
string leadframe 11 as much as possible around the multiple-string leadframe 11. It is 
allotted to the location where a window hole 56 becomes covering 55 with the bonding 
stage in just under a capillary tube 36, and is established by the abbreviation square 
configuration of magnitude where wirebonding can be carried out. Fitting of the rise and fall 
of the leadframe presser-foot implement 57 formed in the abbreviation square frame 
configuration is made free to the window hole 56, and the leadframe presser-foot 
implement 57 is constituted so that it may cooperate to intermittent-feed actuation of a 
feeder 31 with suitable driving gears (not shown), such as a cam mechanism, and may 
move up and down. That is, by pressing down the unit leadframe 12 from a top, when 
wirebonding is carried out, the leadframe presser-foot implement 57 is constituted so that 
the ranging behavior of a leadframe may be prevented. 

[0028] Next, the wirebonding approach by the wirebonding equipment constituted as 
mentioned above is explained. Pitch delivery of the unit leadframe 12 is carried out to the 
bonding stage in a feeder 31, and when an intermittent halt is carried out, and the 
leadframe presser-foot implement 57 descends in a window hole 56, the unit leadframe 12 
is suppressed by the leadframe presser-foot implement 57. Then, X-Y table 33 is moved 
suitably. 

[0029] On the other hand, in a capillary tube 36, while being approached in the soffit of the 
wire raw material 58 with which a discharge electrode 41 consists of a gold streak etc., 
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melting formation of the ball 59 is carried out at the head of the wire raw material 58 by 
closing a power circuit 42. At this time, reducibility gas 45 is supplied from a tube 43, and 

between the_wire_raw_materiaL58-and^disch^ 

ambient atmosphere. Then, a capillary tube 36 descends by the bonding head 34 through 
the bonding arm 35, and ** arrival of the ball 59 formed in the point of the wire raw 
material 58 is carried out to the pad 23 of a pellet 22. Since the pellet 22 is heated by the 
heat block 32 while supersonic vibration is energized by the capillary tube 36 at this time, 
ultrasonic thermocompression bonding of the ball 59 is carried out on the pad 23 of a pellet 
22. 

[0030] After the 1st bonding area is formed, relative displacement of the capillary tube 36 is 
carried out by X-Y table 33 and the bonding head 34 in three dimension, and ** arrival of 
the pars intermedia of the wire raw material 58 is carried out to the point of an inner lead 
19. Since the inner lead 19 is heated by the heat block 32 while supersonic vibration is 
energized by the capillary tube 36 at this time, ultrasonic thermocompression bonding of 
the pars intermedia of the wire raw material 58 is carried out to the point of an inner lead 
19, and the 2nd bonding area is formed. 

[0031] If the 2nd bonding area is formed, the wire raw material 58 will be grasped by the 
clamper 39, and estrangement migration of the clamper 39 will be relatively carried out 
from the 2nd bonding area with a capillary tube 36. The wire raw material 58 is lengthened 
from the 2nd bonding area by this estrangement migration. It means that the bridge of the 
wire 24 had been carried out between the pad 23 of a pellet 22, and the inner lead 19 by 
this. 

[0032] Then, only the die length which needs the point of the wire raw material 58 for 
shaping of a ball 59 is relatively projected by carrying out relative displacement of the wire 
raw material 58 and capillary tube 36 which finished the 2nd bonding activity a little, being 
the so-called — tail appearance is carried out and it is actuation. Henceforth, by carrying out 
said actuation repeatedly, between the remaining pads 23 and each inner lead 19, the 
sequential bridge of the wire 24 is carried out, and it goes. After the wirebonding activity 
about one unit leadframe 12 is completed, the multiple-string leadframe 11 is 1 pitch 
******** so that the leadframe presser-foot implement 57 may go up and the following 
unit leadframe 12 may be located to the place of a bonding stage. Henceforth, about each 
unit leadframe 12, sequential operation is carried out and said wirebonding activity goes. 
[0033] Since the bridge of lower-berth wire 24a and the upper case wire 24b is carried out 
by turns in this operation gestalt on the occasion of the above wirebonding activity here, the 
conditions of a wirebonding activity will be changed. That is, since the location of the 1st 
bonding area is different by outside pad 23a and inside pad 23b and the location of the 2nd 
bonding area is different by level difference 19a of an inner lead 19, and point top-face 19b 
of an inner lead 19, it will differ from X-Y table 33 at the time of the bonding activity 
implementation to lower-berth wire 24a and the operating condition of a bonding head 34, 
and the operating condition of X-Y table 33 at the time of bonding activity implementation 
of upper case wire 24b, and a bonding head 34. 

[0034] In this operation gestalt, after wirebonding of all of lower-berth wire 24a is carried 
out, wirebonding of all of upper case wire 24b is first carried out, as shown in drawing 5 . 
Thus, it is better for working capacity to do a wirebonding activity for every lower-berth wire 
24a group and upper case wire 24b group. Because, it is to carry out modification setting 
out by a unit of 1 time, for the operating condition of X-Y table 33 and a bonding head 34 to 
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go for every wirebonding, and for working capacity to fall a wirebonding activity 
substantially in two steps of upper and lower sides, if it carries out by turns and goes. 
— [-Q035]-Moreover,-it-is better- -for-working-capacity-to-do-previously-the_wirebonding_activity— 
about a lower-berth wire 24a group as sequence of a wirebonding activity. Because, when 
the level difference 19a of an inner lead 19 reaches early predetermined bonding possible 
temperature rather than point top-face 19b of an inner lead 19, it is because a wirebonding 
activity can be started early. And while the wirebonding activity is done about lower-berth 
wire 24a, the temperature of point top-face 19b of an inner lead 19 will reach bonding 
possible temperature. 

[0036] Transfer-molding equipment 60 as the r esin seal object 26 whi ch carries out a resin ^ 
seal to a pellet and the assembly 25 by which wire bonding was carried out for every unit 
leadframe as mentioned above shown in drawing 6 is used, and simultaneous shaping is 
carried out about a unit leadframe group. 

[0037] The transfer-molding equipment 60 shown in drawing 6 is equipped with the punch 
61 and female mold 62 of a couple by which it is mold clamp carried out (not shown) with 
cylinder equipment etc., and it is ****(ed) two or more sets, respectively so that punch 
mold cavity crevice 63a and female mold mold cavity crevice 63b may collaborate in the 
mating face of a punch 61 and female mold 62 mutually and a mold cavity 63 may be 
formed. The pot 64 is established by the mating face of a punch 61, and it is inserted in the 
pot 64 so that the plunger 65 which moves with cylinder equipment (not shown) can feed 
the resin (henceforth resin) as a molding material. While cull 66 is allotted and ****(ed) by 
the mating face of female mold 62 in the opposite location with a pot 64, the radial allots 
and **** so that the runner 67 of two or more articles may connect with a pot 64, 
respectively. It connects with female mold mold cavity crevice 63b, respectively, and the 
other end of each runner 67 is formed in the connection so that the gate 68 may pour in 
resin into a mold cavity 63. Moreover, in the larger rectangle a little than the appearance of 
the multiple-string leadframe 11, the thickness, abbreviation, etc. are by carrying out, and 
the fixed depth of a dimension **** so that the leadframe recess hollow 69 can escape the 
thickness of a leadframe to the mating face of female mold 62. 

[0038] When the assembly 25 concerning said configuration is used and transfer moulding I 
of the resin seal object 26 is carri ed out, each mold cavity 63 in a punch 61 and female v 
mold 62 corresponds to the space between dam 16a of the couple in each unit leadframe 
12, and 16a, respectively. It is allotted and an assembly 25 is set so that the multiple-string 
leadframe 11 may be held in the leadframe recess hollow 69 ****(ed) by female mold 62 at 
the time of transfer molding and the pellet 22 in each unit leadframe 12 may be held in 
each mold cavity 63, respectively. 

[0039] Then, it is mold clamp carried out of a punch 61 and the female mold 62, and from a 
pot 64, resin 70 is fed into each mold cavity 63 through a runner 67 and the gate 68 by the 
plunger 65, and it is pressed fit. 

[0040] Here, since resin 70 is poured into a mold cavity 63 with sufficient vigor, it may be 
washed away by it by the flow of the resin 70 into which the wire by which the bridge was 
carried out was poured. If greatly washed away to the location where the wire was 
designed, wire short [ poor ] will occur. However, iower-berth wire 24a by which the bridge 
was carried out in this operation gestalt between outside pad 23a and level difference 19a 
of an inner lead 19, Since spacing of ****** lower-berth wire 24a and upper case wire 24b 
is large by arranging by turns upper case wire 24b by which the bridge was carried out 
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between inside pad 23b and point top-face 19b of an inner lead 19 side by side, Even if wire 
deformation should occur, generating wire short [ poor ] is not caused. 
[0 041 1 Afte r im pre g nation , if he at curin g o f the resin is car ried out and the re sin seal object 
26 is fabricated, while the mold aperture of a punch 61 and the female mold 62 is carried 
out, the resin seal object 26 will be released from mold by the ejector pin (not shown). 
Discharging of the Plastic solid with which resin seal object 26 group was fabricated and 
released from mold is carried out from transfer-molding equipment 60. And the resin seal of 
a tab 18, a pellet 22, inner lead 19 group, and the wire 24 group has been carried out to. the 
interior of the resin seal object 26 in Plastic solid 27 as shown in drawing 7 . 
[0042] While Plastic solid 27 which had the resin seal object 26 fabricated has an outer 
frame 13, the section frame 14, and dam 16a cut off one by one for every unit leadframe in 
a lead trimming forming cycle (not shown), crookedness formation of each outer lead 20 is 
carried out at a gull wing configuration. It means that QFP and IC28 concerning said 
configuration shown in drawing 1 as mentioned above were manufactured. 
[0043] According to said operation gestalt, the following effectiveness is acquired. 
** While carrying out lower-berth wire 24a between outside pad 23a and level difference 
19a of an inner lead 19 and carrying out bonding of the upper case wire 24b, respectively 
between inside pad 23b and point top-face 19b of an inner lead 19 Since spacing of ****** 
lower-berth wire 24a and upper case wire 24b can be widely set up by arranging lower- 
berth wire 24a and upper case wire 24b side by side by turns. Even if wire deformation 
should occur on the occasion of shaping of the resin seal object 26, generating wire short 
[ poor ] can be prevented. 

[0044] ** Since the pitch between the inner lead 19 of level difference 19a to which the 
bridge of the lower-berth wire 24a is carried out, and the inner lead 19 of point top-face 19b 
to which the bridge of the upper case wire 24b is carried out can be widely set up when 
spacing of lower-berth wire 24a and upper case wire 24b is set up identically to the 
allowances (margin) over contact of the conventional ****** wires, the working limit of a 
leadframe can be coped with. 

[0045] ** After carrying out wirebonding of all of lower-berth wire 24a, the efficiency of a 
wirebonding activity can be raised by carrying out wirebonding of all of upper case wire 24b. 

[0046] ** The efficiency of a wirebonding activity can be raised by doing the wirebonding 
activity about a lower-berth wire 24a group before the wirebonding activity about upper 
case wire 24b. 

[0047] Although invention made by this invention person above was concretely explained 
based on the operation gestalt, it cannot be overemphasized that it can change variously in 
the range which this invention is not limited to said operation gestalt, and does not deviate 
from the summary. 

^[0048] For example, a level difference may not be restricted for forming in an inner lead 
every other piece, but may be fo rmedinalM nner leads . In this case, the 2nd bonding 
location of an upper case wire wSTT De arranged outside the level difference in an inner lead 
at approach. 

[0049] A level difference may not be restricted for forming in the point of an inner lead by 
etching processing, but may use the variant leadframe blank by which the crevice was 
formed in the field corresponding to a level difference, and may fabricate it by press, 
wpjiiing_oXsheet metal with a leadframe. ^ ^ 
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[0050] Although the above explanation explained the case where invention mainly made by 
this invention person was applied to resin seal form QFP-IC which is a field of the invention 
u sedja s Jh e b a ckg ro u n d ,_it J s_n.o.t .1 i m ited Jto j.L.a.nd_ca n a pply to a semiconductor device at 


large [, such as IC equipped with other resin seal form packages, ]. The effectiveness which 
applied especially this invention to the semiconductor device equipped with many pins, and 
was excellent is done so. 
[0051] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated in this application is explained briefly. 

[0052] By carrying out bonding of the inner lead side bonding edge of the wire group by 
which forms a level difference in two or more [ of an inner lead group / at least ], and a 
bridge is carried out between semi-conductor pellets so that it may become the relation 
between an upper case and the lower berth by turns at an inner lead group Since ****** 
wires become the relation between an upper case and the lower berth and mutual spacing 
becomes large, if it is the same pitch, contact of ****** wires can be prevented compared 
with the case where there are no ****** wires in the relation between an upper case and 
the lower berth. Moreover, when the allowances (margin) over contact of ****** wires are 
set up so that it may become the same, the pitch between ****** inner leads can be set up 
widely. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 QFP-IC which is 1 operation gestalt of this invention is shown, and it is the 
amplification perspective view to which (a) abbreviated the transverse-plane sectional view 
and (b) abbreviated the resin seal object of the body. 

[Drawing 21 the multiple-string leadframe used for the manufacture approach of QFP-IC 
which is 1 operation gestalt of this invention is shown — it is an abbreviation top view a 
part. 

[Drawing 3] One operation gestalt of this invention shows the pellet bonding [ in the 
manufacture approach of ** QFP-IC ], and wirebonding process back, in part, (a) is an 
abbreviation top view and (b) is a transverse-plane sectional view. 
[Drawing 4] similarly a wirebonding process is shown — it is a cutting front view a part. 
[Drawing 5] Similarly it is the perspective view of the body. 

[Drawing 61 It is the side-face sectional view showing a resin seal object forming cycle. 
[Drawing 7] The resin seal object forming cycle back is shown, (a) is an abbreviation part 
cutting top view, and a part of (b) is a cutting front view. [ a part of ] 
[Description of Notations] 

11 — A multiple-string leadframe, 12 — A unit leadframe, 13 — Outer frame, 14 [ -- Dam, ] 

— A section frame, 15 — A dam **** member, 16 — A dam member, 16a 17 [ — Level 
difference, ] — A tab **** lead, 18 — A tab, 19 — An inner lead, 19a 19b — A point top 
face, 20 — An outer lead, 21 — Bonding layer, 22 [ ~ Inside pad, ] — A pellet, 23 ~ A pad, 
23a — An outside pad, 23b 24 [ ~ Assembly, ] — A wire, 24a — A lower-berth wire, 24b — 
An upper case wire, 25 26 — A resin seal object, 27 — A Plastic solid, 28 — QFP-IC 
(semiconductor device), 30 — Wirebonding equipment, 31 ~ A feeder, 32 — Heat block, 33 

— An X-Y table, 34— A bonding head, 35 — Bonding arm, 36 — 37 A capillary tube, 38 — A 
clamper arm, 39 — Clamper, 40 [ — Tube, ] ~ A guide, 41 — A discharge electrode, 42 — A 
power circuit, 43 44 [ — Gas for leadframe antioxidizing, ] — The source of gas supply, 45 — 
Reducibility gas, 46 — A heater, 50 51 [ — Gas supply unit, ] — A reducibility gas transfer 
unit, 52 — An outlet, 53 — A gas supply way, 54 55 [ — Wire raw material, ] ~ Covering, 56 
~ A window hole, 57 — A leadframe presser-foot implement, 58 59 [ — Female mold, 63 / - 

— A mold cavity, 64 / — A pot, 65 / ~ A plunger, 66 / — Cull, 67 / — A runner, 68 / — The 
gate, 69 / — A leadframe recess hollow 70 / — Resin. ] — A ball, 60 — transfer-moulding 
equipment, 61 -- A punch, 62 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 _**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The semiconductor device characterized by carrying out bonding so that the level 
difference may be formed in two or more [ of said inner lead group / at least ] and the inner 
lead side bonding edge of said wire group may become the relation between an upper case 
and the lower berth by turns at an inner lead group in the semiconductor device 
characterized by providing the following The semi-conductor pellet with which an electronic 
circuitry is made The tab with which bonding of the semi-conductor pellet is carried out Two 
or more inner leads currently wired by the radial around the tab The resin seal object which 
carries out the resin seal of the wire group by which the bridge is carried out between each 
inner lead and a semi-conductor pellet, respectively, the outer lead group currently formed 
successively by each inner lead respectively in one, said semi-conductor pellet and an inner 
lead group, and the wire group 

[Claim 2] The semiconductor device according to claim 1 characterized by forming said level 
difference in the ****** inner lead by turns, and carrying out bonding of the inner lead side 
bonding edge of said wire group to the lower berth of a level difference every other piece. 
[Claim 3] The semiconductor device according to claim 1 characterized by forming said level 
difference in all inner lead groups, and carrying out bonding of the inner lead side bonding 
edge of said wire group to the upper case and the lower berth of a level difference by turns. 
[Claim 4] The semiconductor device according to claim 1, 2, or 3 characterized by forming 
said level difference in the point of an inner lead of etching processing. 
[Claim 5] The manufacture approach of a semiconductor device according to claim 1 
characterized by providing the following The leadframe production process for which the 
leadframe by which the level difference is formed in two or more [ of said inner lead group / 
at least ] is prepared The pellet bonding process that bonding of said semi-conductor pellet 
is carried out to the tab of said leadframe The wirebonding process by which bonding is 
carried out so that the inner lead side bonding edge of said wire group may become the 
relation between an upper case and the lower berth by turns at said inner lead group The 
resin seal object forming cycle by which the resin seal object which carries out the resin seal 
of said semi-conductor pellet, an inner lead group, and the wire group is fabricated 

[Claim 6] The manufacture approach of the semiconductor device according to claim 5 

characterized by carrying out wirebonding about the wire group which becomes the side 
else after wirebonding is carried out about the wire group used as an upside or the bottom 
in said wirebonding process. 

[Claim 7] The leadframe which is a leadframe used for claim 5 and is characterized by 
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forming the level difference in two or more [ of said inner lead group / at least ]. 
[Translation done.] 
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.r-f y ^mzxhv ^ ^y^r^yy-nmkwmt 

1. *{£y-F7U-Al 2#74-^3 lfcfctt&tf 
t , |gfL5 6l*)tCfcVvt 'J- F7WA# $ ;LR 5 7# 

"m^^sdttiD, mey-F7w—Ai 2* { y- 

ft, XYf--7'/l'3 3*«3tK»»S*li. 30 

[0029] flfcfr. *-vtf5 y-3 6fcfcViT{i: Jfctt 
«S4 1 j5%M*^fe&S7-f**H5 8£>TS6fcSBfi 

ft. 7-f-V*H5 8fclwmi4 l fc'oalBbWKetttfx 
»BSWCfi8*S*lS. «WC S * + t5'J-3 6##>: 
r -f yfT-l* 3 5 LT -f y^^y K3 4(C 
J: !jm&*u.7>f**tf5 8«jfe«*fc#jfcS;fifciK 

5 9 ^ >y F 2 2 OA >y F 2 3 fcff » 3 *0> . 40 
CltfOi:^, ^tf9U-3 6KJ(SKjMSafci> t H'#S<i& 
fckfctC ^■yF2 2#t-F7'a<y?3-2fcJ:r>-C 
MfeSflT^S*:*^ tf-fl' 5 9 -y F 2 2Wi7 
F 2 3 ±K8*t»Ra3* 3tl S . 
[ 0 0 3 0 ] ^ 1 JJO-r 4 VTWjWBJftSilfcft. *r 
f7y-3 6A>*XYr-7*;W3 3feJ;y^yT-< y^ 

•y F 3 4 izX 0 3 <J0cW(3lHHS»3ft, 'fy+'J-H 
1 90MfeSSK'7-f'WRtf 5 8«+IH»a*»*3fl4. 
■TOi: t\ tr? 'J - 3 6 (3BfaHiM£W&3*l£ 
fcifcfc, -fy-fy-Fl 9#t-F7"D<y?3 2Ki 50 


•f- y - F 1 9 IHMtdm&EgStU IS 2 i^f 

1 0 0 3 1 ] IS 2 *yr -f VTISjWBK 3*1* fc . ? 7 
yj*39iz£>oy4 J rm58tfim2ix. ?w<3 
9*«f y-3 6 t«tm2^yrV 
*tWfc«RS»3*i*. icoltRSWlfcJ: 9 . 74^# 
»58{4»2#>'T4y^4»t?IS' i P«t*l.i. Ztl 
lZj:-?X. ^l/7h2 2(OA- 7 F 2 3 k4 yt'J-F 1 
9k«IBtt4. 7^2 4#'fif*&$i"i£^K ; 5:l>. 

[00 3 2] »2#>^ , ^V# r fH**ll£fcV 
4 -VXtt 5 8 fc * * U 5 'J - 3 6 t iS^FffiWINte ft 

i. ittiO. 74^?PJ5 8<D:^8#*-;Ia5 9<7) 
*»tofifl!!S*8«ft«««ft:S8*fflS*i'*. WBI. r 
-/HUL»flr?fc*. ■IWEfWl* { illOjBLWfcS 
fiiifciciO. »9WtirH2 3i#-^ y+y-Hi 
9k<7)tS^'7^ J f2 4Af|I»:^?^Tfi : <. 

ec y - ^ 7 i>-a 1 2 ic-o^rov-^ -^^'yf -f yffc 

WfWTt lb. y - K 7 1^— A ff $ t A 5 7 5 

ii, <X«o#ey - K 7 u-a l 2 *>'t:yr < yfxr- 
^ffm^BLWth i -3 izz&v- H7 v-A 1 1 an e 

xffii'74 J r#yT4 yyim&m&m&tixft < . 
[00 3 3] mjnvi^ity^A yywmiz 

mtX. *^ffim^fc^T(iTS7^f^2 4at±g 
7>f-V24bl:)eqiafc«»SfLi/£«>, VA^y^r 

a y^im^n-fmmti^ z t t^s . -t**>^. 

IS 1 sKV-r -f y^<50ffia{^HPJA--y H23at 
•y F2 3 b fdffilU m2^yrV yf&eMffliJ 
y-fV-V 1 90SH 1 9 a fc-f yfV- H 1 9<^5tiii 
SB±ffil 9 b fc-fffffiti-Sfcib, 4at£» 
•t§^>"r -f y^^mUltBt^ft-g.XY-r— y/I^3 3 
43 it/'^'yf v H 3 4<9JSf£&fr fc N ±S7-< 
-V 2 4 b co^yr < y ^fH»at*fcfe*t 4 X Yr-7" 
;H3iiJ:Wyf^ y/'vy H 3 4 I4H 

[00 34] *»I(:fcum 05fc^$ilTV^ 
t*-f^Snfe«ICs ±S7-< J f2 4.b^T* J '7-< J \' 

^yfVy/§*il». £^J:dfcTR7>f-V24 4fP13 
J:^±SVf^2 4bSP«t3Vfir--i<yT^ y^^HS: 

r-f yi/#^±T2^3c5C*fgLTfi : <k. XY 
f— 77k3 3 fci^yf -f h' 3 4 <Oi*i¥3kft 

^-Kyf -< yrmz i m-fo^Mis^stL-cff 

hh. ■ • 

[0035] 7>f -v^yr >f yfimwmt l 

T(4, TS"7-<-V24 agt:ov^OT'fw;yf^ y 


5/11/04, EAST Version: 2.0.0.29 


(6) #ffl¥10-13 53 99 

9 10 

.(iV^y-^-U---F-l-9^l^-l-9-a^*l>f-y4-J^K _7_^^ISIt-S^fii:tWLX*^_<ffl-U»iE&fL.S 

mmmzm-th ; t J o . 7wvf * y^f£* saw^isteuv^Ttt, w<7 k 2 3 a m y-f y - k 

vj*24 aiz^\\zvj**yT < yrmtfrnrnz m^vV23bt4yi-v-vi9<7>?tm±m 

tlT^&ISIfc. -f y^U-M 9C9ftJg$±ffil 9b<9 1 9btc7)St^$^±S , 7-<-\'24btA<3S5:(c: 

[00 36] J-lli^oClT^l'y hfcJ:^^- 4 afc±g7-f ^r24 bt»BH**j£<*->tV^fc 

--6>4f tfflJ^jh-r*«IBItjt*2 64*. B6K^$ti 10 -^£0)f6^3l§iB£.Sfi$r^. 

^^4J:3^h9^7rliOHai'6 0*«l!(ffi«*iT. [004 13 Vi?VimMfe1xXWB&Mk 

&foi)-Yyu-j±mz^?m#fimztih. 2 6*«*«s*iit, ±S6it>itrFi!6 2Jii[M£ 

[0037] 06tc^£itTi^h7yX7T«g* S*U>fc xs/x?? ■ ty O^tir-f ) 

6 oti, y^so* (tasw) kj-ttsv^s ttfHfiiHtt2 6jWBS3*i6. ttH3iikflc2 

±M6 lfcTM6 2i^±)€ffl(;(±±^ J rtT^- £IB&S*l4. *LT. 07KSS*l-CV^J:'5t. fig 

3afcTM^t*T4-Da$6 3bt#ZV">K& . »#2 7K^tl>t£lflgfM:#2 6^l*IgP{C(i. ?7*1 

i&LT^-vtT *^6 3£»Jfc**J:3fc*fttffi1WR 8. "*W/h22. 4 yty-K 1 983 iiVV-i*?2 

*«BRS*vci3 9 . h 6 4 tiii^u y^a ( 20 [ 0 0 a 2 ] mmtitm 6 s«»s<t*«»*2 7i± 

W £J:9^£ft&r5yy>6 573WttF4i:L y-FflWMBfcEB (H5W) fcls^TS-JMtty-l* 

T<o$J§ '(OT. is'Jyk^d. ) im&in&Xolz yv-^mzmfc, *M$13. *^^9y»i4*jJ:V 

JfASfiT^I.. TS6 2c0^tffi£l;i#/I/6 6#tf' 1 6 a^rflJO^t 1 1 t> te. #T^?y-K 

•y h 6 4 fc W»fiffiS£E§:ftXi&S§*i.'CV^ tit 2 0 ■ 74 y^J#tftdBft$J*$ti.& . UlLcOJ: 

SI!C^!^7y^6 7*^-yh6 4fc-?-fL-eilJg^-r OCLT, 01(C*$tlT^I..|}EfllJK(^6QFP ■ 

iiatSaWlttBSiiTiftRSftTV^. *9y-#"6 IC28*nBSS*ifcitfc i S:4. 

7c9«g&l£TS^ t'f- -f -G0SP6 3 b fc*ti-e*Ufc [0043] fffilllt^t Aflliifce^ftS^ft^tl 

mztixs*). %c?)mt%mzi£?-h6 8tf)/=jy&* h. 

Tt:7 l ^-6 3rtfcftXL»ii3fc»*S3h."CV^. CD fl*t-yl*2 3ai:>fy-#-y-F19tf>Bafel9a 

£fc, TM6 2«#*)-*ffittty-H7V'-A2Effl3!Klr 30 twratTgV^f -Y2 4 a£, P^TiM^^ •/ H 2 3 b fc -i y 

6 9*«y-F7I/-AeoJI**a»f»'*i^ : K, -J-V-F 1 "9*>*«»±ffil :9b fc«|fflfc±«W^2- 

-K7U-A1 l«omi:yfcf§^SWO*#»T\ 4bfc«t*¥uKy?.f y^ifcfcfefc. T874-f 

-5-OW3fc«^LV^«0-^aEStaiS$*lTV^. 2AatlM^A^2Ahhi^Mzm^h J ±i,zWSt 

[0038] mmmzfrfrim.fa2 stm^n>mx hztizz*), m-s j >TWc74 j ?2Aztm. i 74 j r2 

®$Z%±»2 6tfY-jy*7TmztiZ>%r£t. IMe Abi<nm&*&<WL%.tZ>zttfX'%&K*>. 73-. 

1 H i T/TS 6 2 tefe »t 4 v t 'r -f - 6 3 tMBMibft 2 6 <7>mizm LT 74 -\^Wt*««* Lfc t 

y-K7V-A12tfe{t^-*f«0^16a N 16a LTfe. 74-\*y a-b^&CD%&i±ffi±t&ZbifiV 

*5V^T. ffl£fr2 5J4^ay-H7W-Al 1^TS6 [ 0 0 4 4 1 © TWC7^^2A a i±S7^ -^2 4 b 

2tCiaig$tLTV^y-K7U-Ajg»f|HBlf'6 9rttlR 40 t£7)^Pg$-^*c7)^o7-f-\'|SI±<0^fi4tW-ri.^ 

SStL, ##ffiy-h'7U-ia 2fcfcW6'U'-y J>2 (V-i^'y) tlBI-C^gUc^Wi. TS7-f-\-2 

2^#df^tr-<-6 3fgt-?-tl-rixlRgSitSJ:pfc 4 atfm&&h.*ftiil 9 aiO-i y-^y- K 1 9t. ± 

ffi^ilT-t-y hSfli. S7'f J r2 4b*iim§$iiS^^±Hl 9bc0^fy^ 

[ 0 0 3 9 ] ->T . ±S 6 1 fc 6 2 fc $ 'J — K 1 9 t cOK^t -y f-£j£< ISS^S i fc S 

*f-yh64*^T7yx>6 5^J:0l^j/y7 0* { fc*. 'J-h^U-AcOljlOIIS^tM^-t&Ifc^T^ 
7y^67fc±tfy-h68£jitT#**t7M-6 

3fcj*M$nTJEA?^l.. [004 5] (2) TS7-f -\' 2 4 a^T $r 7-f -Vtfy 

[0040] i'i-C. W> ? y70(^ J rb"f--f-6 3(C T-fy^Lfcf^. ±S7-f -\»2 4 b«0^"C£7'f-V^ 

tzV'yyl 0cr>WLMz£'>TWl,tii2il&lttf$)&. 50 tl^&S*&Clt* J 'e^l,. 
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1 1 

[-0 OA-6.]-®-TM7J^£2A amiZ^XZ.WJJr 

X>T 4 yyVm&lMV 4* 2 4 b \z-o\ >tW -i -AT 

+#5^ ^ v^fWroffi** m#>& i fc AT* 4 . ■ 
[0047] BU:*»*f lc «fc ->T«r8*ifc»^*JWt 

[0048] Witf. SHii-f y-f KtcifillSt: 

«. - ■ 

[0049] fSHIi-f - h'cWWIWfcx yf-y^ 

[0050] mmmmuzt Lx*mm&* ->x 
%%ixtzwn*%mikttcr>tzmmmx'hmmM 20 
it^QFP- icizmmvtzw&iz-o^xmwuztf. 
*titzm%.i}ti&i><7)?te%<. zmmmitm 

hzttfx'zz. mz. *%mi%f>zffiix^z>¥ 

[00 5 1] 

[00 52] >fyv'U-HS«^wS:<tfciafc*K^I 30 

ht<omi,z'mzti&y4 j rM<o 
jy-t-v- vanity? a y?mu& -o-rv- vmzit 

i. tit* mGovi^^mmzmiam (v- 
y^y-rac^7f-£j£<I&^3;fc# { T-£l>. 40 
[Hi ] ^mco-mmmmx'h i qf p • i a^b 
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1 2 

.XfcA._(-a.)..{iiEffi»tfflSI._(b_)JiiS^e(iitf. 

[02] *^bj<?)-^^@.-c-* &qfp ■ i c cowm 

ffi0T'$>l>. 

[03] *»BJi»-Hi»felllT*QFP ■ I Cc7)M^^r 

yyxn®** ixa 0 . ( a > li-wwFHBL 

(b)<4iEBS6fiBErP*&. 

[04] |iit<v-< J r^>rT>>'^xg^t-^« 
IEB0T'£>l>. 

[0 5 ] R t < ±90<O*HBBf?ft S . 
[06 ] fflfli«ifc*^XS$:^1-ffl!lSBrffl0T-ftS . 
[07 ] fflft*fih*ift»qjBtt«:*L-C*J 0 . ( a ) li 
.-aKWMMIBffiBH. ( b ) UHWBBrEHH-Cft 

1 l-£3ty-K7l— A, 1 2-*ffiy-F7P- 
A. 13-*M*. 15-rAS 1 ? 
OTs 16-^AiW. 16a-/A, 17-*7*B0 
»J-K, 18-*7\ 1 9— < 'J-h\ 19a-S 
* v 1 9b-5feJSi5±B s 20-7 I 7*'J-K* 21- 
#>T4>yJB. 2 2-^7h, 2 3-Ayh\ 2 3 
a-^MKI^ -y h\ 2 3b-rtBP<7h' > 24-W-W 

2 4a-TS7^-\-, 2 4b-±|5'7-f^ 2 5-ffli 
ft. 26-ttliSjh*. 2 7-*j»*. 28-QFP- 

i c <*mfamm . so-w^jo-t^ >-^s. 

3 2----t-t»7*ny*\ 33-XYt 
/T-A. 3 6- "^-vt^y-. 3 7, 3 8-?7>a' 

t-a.- 39-?7w<, 4o-#-fh\ 4i-iScm* 

li. 4 2-«SiESS, 4 3-fi-y, 4 4-#*flBfr 
SB, 4 5-3Bc1tXr^s 4 5 0-y-K7 

.U-AiMU»jhffl^. 5 l-»7c14^tt^«. 5 
2-RH1P, 5 5 4-#;M£&a-7 

5 5-*A~, 5 6-jg?L. 5 7-y-H7I^-A 
flSxft, 5 8--7-<-¥S«, 5 9-*-^, 6 0-h 
9>X7r)S»S*, 6 1-±3L 6 2-TS, 6 3- 
df^h'f-^— s 64-.-*C«/f. 6 5-7'7^^>s 66 
•■■^;K 6 7-5yf, 68 -y-h, 69-U-K7 
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